486 FOUNDRY IZBE*

Vol.70 No.4 2021

ZTA15 sREEFRIARR WC-12Co iRERY

SEWE,

(1.

TEE BN

SEM (1984-) , B, T
ZIm, FENEEEMH
FRERERAHRIIE,
E-mail: 999guodong@163.
com

BHVEE:

&, B, aRkIEm.
E-mail: youtaol68@126.
com

hEDES: TGL74

NEtFRaE: A
N ERS : 1001-4977 (2021)
04-0486-07

BEamB:
TFERZ/ARITHIE
£ i+ %; (2019JH8/1010
0006 ) , ITT&ERHTITX
(2019010008-JH8/101 ) ,

TT8 “MrEgit”
( XLYC1808030) .
W HEA:

2020-06-23 UZI#FS
2020-12-17 WENEITHS

(HIR N 1ERE

A, RS, RERS, T OB, B, WEE®, i
SRR, BRTHFIAR 161000; 2. MAGEHRAERAT,
BHEEEASHERAERESINE, TFH 110022)

=

WE: REBSEENERESR (HVOF ) SAREZTALSIKE £ EXEERWC-12Cof7k, BILAE
HBIHENIWCIERIRE . BIIXRDOITARIL, REREEIEAIWC, HEEDSHIW,C
FICo,W,C, FEUMCOEMEFE . RESERZBFAFAETEX, RENNELRZENAE
Z£8, RESEfZENESLS, HFERESEAZINGEERERS T REALRE SR
E. 2ENEMEEINAZIHVIL 045, 2ZTAIAAS S BETEEEM3E. BRMROES
FEMERTASAE, SREMEIRREMZEHIRTRESER.

XH#E: ZTALS; #BH&; WC-12Co

ZTALSE R E—MEGHREMENTERERES, EERTFIIREMRE. £
SHOMIEMRIERELIN RIFHIRE . ALY, EEk, BEKESESM RIS
MIFRANERE, KESEERINLIHEAKXIERE, KesESTsWERTIZ
ORF, TEEEMS . MRXURSFESHIENR, RENREEIBHERTE
SRROTNHIER A

BRZTALGEREMAKEE—F, EVMEEEREK. MERMERE, TE
HttM B FEENERZNN TR T, KEaESSNAREERER, N
g TARIThREE B REAMNEY Y, Fit, IEERKEEETEAERA—EEKE
ESNALTEN—IESRMRLE. B, ELNNERSSFREEERTEENTS
FEMIIEMAST . BOREY. gt BFsa. ExsntEsE, 2
FRABRIE AR PHIBE IR I ERS (HVOF) 1K, 2—MsdiEElEs, &
BERYIMEMBLIMNEE. FEEETER. FaERsHma"", WC-Co&#
BLEHVOFN B/ 2RIz —, EERRNGEEEEEEES. MEMERE.
RMEMRENEAESY, Bal, WKESEEABRNMRSERTRENAED
iR, HE. HERESHE, BREXTRENRKESAEDZEMEE WAL RE
MR AR

AR, FAHVOFEZTALSIAS SEREFAWC-12Co5EiRE, XRZEAVHE
AN BEL. TTESH . BEMEEHIT TR, HBESXEST T RESERR
HERIF SR R TR BRI O RIS AE .

1 iIGdiE

I RAZTALRE S, MRRIEIHMIN T2 SR I TS50 mm x
20 mm x 20 mmR Y, FANFERFZEHTROLAE, DURINEEREAHERE
E, AEREHRFHOMERER. AARIFZEBO10 mmimERFINT, Eif
BN FERERRRIINIA 8.5 mm, AEXNFERIBTARER, BRE
EEzSIE2 mm, REAIMEEREIFNFERNIAERT . REideE

IN=LA
BERS




20214 SEAH/IET0E

EESBII TS mmx 8 mmx55 mm, 74N
EEAEBRAFYEERIMIAMALIO mmx 10 mm x
55 mmAgtRE R, IR RO AU, RA%
PIEINNT . BERAEIWC88-12Co#pak, EHH A :
5.38%C. 0.04% O. 12.05% Co. 0.02% Fe. SEW.,
BRI B KAHVORBERMELRYL, ERAEHIIES
TERXERESAK, FRESIEAZEmER.

MEFEBRERG, FATENSHEIXFE LTIE
20 mm x 20 mm x 20 mmAItR, i EREE B EELR
BEE , iR mE ISt EE R (10 mLAYHF+5 mL
AYHNO,+85 mLAYH,O ) Hi7/E . RAZEISS Axio
Vert. ALEIE S e B ERHIEFIZEISS EVO/MA25EY
HEBEEHTEMALRWME. TEDH. IO
=, REMHRIUE, XAMHSHF=REMEEITIS
SENSHIEE, RFXRD-70008 X 5457590 1T
YIRS, SRFBCSS-112088F A gt i AL f7 A et
5o, RABIB-300W; it ietldt i hEidie .

2 RRERSHHT
21 REREARS T

TR EREHITXRDOM, (T8 EIENE LR
o HENETLIRI, REFEZFAEWCHE, Lk
EAIW,CHICo,W,CIE, 2B AIMCoRIETE

WCHHEBRBEFEIRAWC-12Coipk, 2iRE
NEEHEHME. SEIW,CIEHRWCEREIRNSIE
ST E%E2WC+0,~W,C+CO, & R FT SE AT,
MEERFFRIAA . W,CEWCHIERERIIIETH
TSEERESHWCH . CHUBRBERE". RIE
WC-CotBEl, Co. WC. O,ASE T4 U TR
[Z: 3C0+3WC+0,—~Co,W,C+2CO, FEUIERFKF
MCOFMIWCHEBE RS REFRAERMN, kT IS
Co,W,C'™® 2 ¥ EERd kAT EEBCoEEERNTHE
ISR T IR,

2.2 FREHREASH

EEREMBETWE, WERFIR, AJAMEN R
EEMBEN=EE, TJIREMEHELLZTALKE
EARENMEEFAEMR . BNRENEEE0.2 mm
£h, B RENSEEMET, WA EBEMtEo PR
ENEHMERER, FEEHIEEHE, FHFERY
EDBEIAR . XIEBEBEREEFWC-12CotnR1SE] T
DB, EBEARTREREESTE—RIAZE
HEAREH. RESERZBEEHENS R, RIE
EeE TOURAZBEMNTEX,

ERRBRE TUERRE, WERFxR, AARIEE
AN S/ NIFRAIERR SR, Bk Bt E

TERA rounore

1400
1 1WC
1200 - 2W,C
3 Co,W,C
1000 -

800 -

st

600 [
400
200

30 40 50 60 70 80 90
20/(°)

Bl REXRDEE
Fig. 1 XRD pattern of coating
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Fig. 4 Element energy spectrum analysis of coating section
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Fig. 5 Element line scanning of coating section



20214 S$EAH/ET0E T 235K rounory 489

ERREREHENTERY &, FLURESERZE 1000 F
MEEEERLMIRES NE, 900 -
800 |-

2.4 HEWESN ’g 700 -

SHAFRREUREE D IHTEMEENE, g 600 -
EeNiaEN RGN E SHEEETIRE, $ETEE 500
HV1973~1 096 28], #EEFIHEAHVIL 045, a00f

SHAHEE LIFREVE . REGURERHET 30 . . . .
EREENE, HEEEMEUNETFIR. RE7THILL 0.1 02 03 04 05
B, BREESEANEES, RELNEELE PR R R TR o m
K525%, XEERHTEENELEE T —80RE E7 R-EAEENREE S hL
RLNFNEARBLA R RLAY o Fig. 7 Microhardness distribution curve of coating - matrix cross

section

2.5 NEHEBEDH

XPART R ERA R AR TR AR, iR
AU, HHERERERTMER, REIAERR
FEMIAE EBRES, GNEI8FIR.

% RIRH NI ZTALS & 2 R EE AL - E8 WERERsTet
R R IR R LA L, Fig. 8 Tensile specimen after fracture
NERIFEIREATLAEL, BiRER BRI F1 AR AR
RENEREEBEEFZTAISS S A, AJIWC- Table 1 Tensile properties of specimens
12CoiREXPHAFRI RN F M RERZ R INRIER . iR PERRS T R/ MPa R/ MPa
BRI RATHEER, KB E IR v w 661
Z, FERESEAZENESIERRK. 716 658
X2 R R AR A RIS 5 BT s TALs 942 837
e, WS hEEFELER. 952 837
MEHEAL, FHREPELADEER B2 R
ZTAL S S AP HERK TL910%, XEBHIEHT Table 2 Impact property of specimens
FREMBASHNOFMRERE, 2T HFEEANZE e S| Kyald
48E,. 38
R 2k .
2.6 #E - ERREMSRSTES 44
TR E TR R- RN BENRELR, ZTALSHAFE 18

MEF~. ILIEL, RERBEERNAERE
BEEMIRERRSHERAITZRSE, HRAINZ

1200
1100 — — o
1000 —
900 -

800

700 -

600 -

500

400

3001

200

100

0

BHERE

1 2 3 4 5
R B9 RESEASBENARELR

E6 REEHEEETRE Fig. 9 Interface morphology of coating and matrix after

Fig. 6 Microhardness histogram of coating separation under SEM
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Fig. 10 Element energy spectrums analysis of coating-matrix interface
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Structure and Properties of WC-12Co Coating by HVOF on ZTA15 Alloy
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Abstract:

A dense coating with WC phase was formed by HVOF technique and spraying WC-12Co powder on the
surface of ZTA15 alloy. The XRD analysis shows that WC is the main phase in the coating, with a small
amount of W,C and Co,W,C, and no Co phase is found. There is no transition zone between the coating and
the substrate, the microstructure in the coating is metallurgical bonding, but the coating and the substrate
are physical bonding, and the bonding strength between coating and substrate is slightly higher than that of
coating. The microhardness of coating can reach HV11 045, which is 3 times higher than that of ZTA15 alloy.
The fracture of coating material is characterized by brittle fracture, and the strength and plasticity of coating
material is lower than that of titanium alloy substrate.
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